Photometric observations of GO Cyg were performed during the July-October 2002, in B and V bands of Johnson system. Based on Wilson's model, the light curve analysis were carried out to find the photometric elements of the system. The O-C diagram which is based on new observed times of minima confirms an increase in period of about 7.8 × 10 −10 days cycle or 4 × 10 −7 days year for the system which is due to the mass transfer between the components. Meanwhile we found an inconsistency between the rate of period change and conservative model of mass transfer of the system which could be due to the stelar winds.
Introduction
GO Cygni (HD196628; α : 20 h 37 m ,δ : +35 • 26 ′ ) has been classified as a β-Lyr type eclipsing binary of short period of about P = 0 d .71 whose visual magnitude varies from a maximum light value of V max = +8.6 to a minimum light value of V min = +9.25 and has a period variation. The results of the light curve analysis and the period study can be found in many papers such as Ovenden (1954) , Popper (1957) , Rovithis et al.(1990) , Hall and Louth (1990) , Sezer at al.(1993) , and . The structure of the paper is as follows. In Sec.2 we introduce the process of observations and find the times of minima. In Sec.3 the period study of the system is presented. The Wilson-Devinney model has been used to get the orbital and physical parameters of the system which are given in Sec.4. In Sec.5, the absolute dimensions of the system is calculated by the use of spectroscopic data together with the parameters estimated from the present study. A brief discussion and our main conclusions are presented in Sec.6.
Observations and times of minima
We present the observed light-curve of GO Cygni, together with the new times of minima from the photometric observations carried out at Biruni Observatory. The 20 inches cassegrainian reflector which is equipped with an uncooled RCA4509 multiplier phototube, was used for differential photometry in B(λ = 4200Å) and V(λ = 5500Å) filters of Johnson's system. The observations were performed during Aug./ Sep. 2002 versus HD 197292 and HD 197346 as the comparison and the check stars. In each observing run in B or V filter, the integration time was fixed for 10 seconds. The observed data were transferred to computer using an A/D convertor. The reduction of data and atmospheric corrections were done using REDWIP code developed by G. P. McCook to obtain the complete lightcurves in the two filters (Figure 1 ). The times of minima in Heliocenteric Julian Date (two primary and two secondary) were calculated by fitting a Lorentzian function to the observed minima data points . The trial function is given by the following equation where the parameters y o , A, x c , and w are the baseline offset, total area under the curve from baseline, center of the minimum and the full width of the minimum at half height, respectively. Figure 2 , shows a sample Lorentzian fit to the observed primary minimum of GO Cyg on Aug. 31 in filter B. The observed minima which are tabulated in Tables 1 and  2 are calculated according to the ephemeris given by : 
Period study
The observed photoelectric times of primary and secondary minima from 1951 to 2002 are collected in Tables 1 and 2 . The residuals are calculated for each of these minima according to the ephemeris given by Hall and Louth (1990)
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The computed (O-C)'s versus epoch is plotted in Figure 3 . This plot shows a more or less parabolic behavior which is a direct evidence of period variation of GO Cyg. The important thing is to measure the present period of the system. Since the 2 nd order polynomial in the form of
in which A = −2.93 × 10 −4 , B 1 = −6.38 × 10 −7 , and B 2 = 1.26 × 10 −10 is the best fit to the residuals tabulated in Tables 1 and 2 , the period must change in a linear way with time. Therefore
where P 0 is a reference period and t is the time difference between a given reference time (equation 3) and the observed minimum times. The plot of the sum of squares of the residuals (SSR) versus A for all the observed minimum times of Table 2 is presented in Figure 4 . A Gaussian function can be use to fit the data in order to find the best value of A (where SSR is minimum)
In equation 6, y o is the baseline offset, S is total area under the curve from baseline, x c is correspond to the minimum and ω is FWHM of the curve. From Figure 4 , a value of 1.114(±0.007) × 10 −9 can be adopted for the coefficient A in equation 5. Based on this value for A, the present period P of GO Cyg is found to be 0 d .71778426 days which shows an increase of about 2 × 10 −5 in comparison to the reference time of equation 3. Therefore, the light element of GO Cyg can be expressed in terms of the linear and quadratic terms as
in which the coefficient of quadratic term corresponds to the coefficient B 2 of equation 4 and is related to the period variation of the system. Table 3 contains the calculated values of period and its variation for linear and quadratic light elements of GO Cyg according to the previous observations and the present study of the system. 
Light curve analysis
The photometric solution and light curve analysis is done using the Wilson and Devinney's (1971) model which is based on Roche model. Before doing analysis we binned the observed data in B and V filters presented in Figure 1 in equal phase intervals and applied Wilson's LC code in mode 4. This mode is for semidetached binaries with star 1 accurately filling its limiting lobe, which is the classical Roche lobe for synchronous rotation and a circular orbit, but is different from the Roche lobe for nonsynchronous and eccentric cases. The applied constraints are that Ω 1 has the lobe filling value and that L 2 is coupled to the temperatures. The LC code consists of a main FORTRAN program for generating light curves. Solutions were obtained for each of the B and V filters, separately. The preliminary values for the orbital and physical elements of the system were adopted from the previous studies (see Table 5 ). The third light and eccentricity were supposed to be equal to zero (e = 0, l 3 = 0). In order to optimize the parameters, an auxiliary computer programm was written to compute the sum of squares of the residuals ( ωr 2 or SSR) in both B and V filters, using LC outputs. Figures 5 and 6 show two samples of the ωr 2 versus selected parameters inclination (i) in filter B and mass ratio (q = M 2 M 1 ) in filter V. The adopted values for i and q which are given in Table 4 are those values of these parameters for which the SSR has its minimum value in Figures 5 and 6. The set of parameters (i, q, T 2 , Ω 1 , Ω 2 , L 1 , and L 2 ) given in Table 4 , are derived after optimization in the way as we described. Table 4 is the value of this parameter for which the SSR has its minimum value. ))using Wilson's LC code in V filter.The value for q in filter V given in Table 4 is the value this parameter for which the SSR has its minimum value.
Figures 7 and 8, show the optimized theoretical light curves together with the observed light curves in B and V filters. The theoretical curves correspond to the optimized parameters given in Table 4 . In Table 4 , we tabulated our results together with previous photometric solutions from other sources. Our results in Table 5 are the average on the B and V values, given in Table 4 . 
Absolute dimensions
By combining the photometric and spectroscopic data, it is possible to estimate the absolute physical and orbital parameters of the system. The first spectroscopic elements of the system were prepared by Pearce (1933) and a more recent spectroscopic orbit was obtained in 1988 by Holmgren using the cross-correlation techniques ( Sezer et al., 1992) . We use the spectroscopic elements of Holmgren together with the orbital parameters and physical parameters which have been calculated already from our observation to calculate the absolute dimensions of GO Cyg. The results of these calculations based on equations 8 (see Kallrath and Milone, 1999 ) is given in Table 5 . In equations 8, f (M h , M c , i) is mass function, M = M h +M c is the total mass, K 1 is the radial velocity amplitude of component 1, a is the relative semi-major axis, and g is the acceleration due to gravity at the surface.
Results and discussion
A closer look at Figures 7 and 8 , shows that the primary minimum is symmetric around phase 1 and the secondary minimum occurs at phase 0.5. Also, the out of eclipse portion of the light curve in two figures is the same which is consistent with the results of and Jassur and Puladi (1995) . But there is a lack of symmetry in the secondary minimum of both figures around phase interval of 0.6 to 0.7 which was also reported earlier (Sezer et al., 1993 , Rovithis et al., 1996 . Since the O-C diagram of GO Cyg clearly shows a variation in period ,the asymmetry in secondary minimum is most probably due to gas streaming or mass transfer. The result of our study support this idea that the primary component M 1 fills its Roche lobe, and the second component (M 2 ; less massive and cooler one) is somewhat smaller than its Roche lobe (see Figure 9 and Table 7 ). Let the total mass of the binary system be M tot = M 1 + M 2 and take the total angular momentum of the orbiting pair as J orb . In reality, the total angular momentum J tot is composed of two terms J orb and J spin (spin or rotational angular momentum) such that J tot = J orb + J spin but in practice the contribution of the total spin angular momentum is no more than 1-2% of J orb , so it can be ignored (Hilditch, 2001 ). Now consider a conservative mass transfer between the two components as well as the conservation of total orbital angular momentum J orb . ThereforeṀ = dM dt = 0 or dM 1 = −dM 2 (since all the mass lost by one component is gained by its companion), also dJ orb dt = 0. Using the relation between M tot and J orb together with Kepler's third law, lead us to the following relation (Hilditch, 2001 )
in which P andṖ are -in order-the orbital period and the rate at which the orbital period is changing (see equation 7) and M 1 is mass of the massive (and hotter) component. Putting the value of M 1 ,M 2 ,P , andṖ given in Table 4 and equation 3 into right hand of equation 9 and regarding the fact thatṖ > 0 (positive slope of the O-C diagram of Figure 3 ) and M 1 > M 2 , one finds easily thatṀ 1 > 0 and the mass of the more massive component (M 1 ) must increase with time. But the shape of Roche lobe of the GO Cyg suggests that the this component has filled its Roche lobe and is loosing its mass to its cooler companion M 2 , and thereforeṀ 1 < 0. We therefore conclude that a simple conservative model for mass transfer with the spin angular momentum ignored is best capable of explaining the period change of GO Cyg. Moreover, the previous observations during the last decades show that the system has undergone alternative increase and decrease in period. For example, Hall and Louth (1990) found an increase in period for the years before 1928. At the same time, the results recorded by Rovithis et al. (1996) show a decrease of period. Again an instant look at equation 9 shows that the plausible explanation for this change of period to occur is that the direction of mass transfer between the components must has changed a few times or equivalently the massive component M 1 has filled out its Roche lobe at least for a couple of times. But as we saw in section 3, the change in period is very small and can not satisfy such a large mass transfer between the components. Therefore, the change in period is not only due to the mass transfer but the role of stellar winds or spin-orbital angular momentum interchange can also be important in the case of GO Cyg. Table 7 . 
